Activation requirements of circulating antigen-specific human CD8(+) memory T cells probed with insect cell-based artificial antigen-presenting cells.
We sought to define the molecular setup of an antigen-presenting cell that elicits antigen-specific T cell responses in vitro using insect cells that were infected with recombinant baculoviruses. Expression of single-chain HLA was complemented step-by-step with costimulatory molecules, including CD54 and CD80, by co-infection with the relevant viruses. Role of CD8 was assessed by introducing hybrid class I molecules where the alpha-3 domain of the HLA heavy chain molecule was replaced by its murine K(b) counterpart. Circulating T cells that respond to the EBV-derived HLA-A2-restricted peptide GLGCTLVAML were previously shown to bear hallmarks of memory cells. We found that the HLA+peptide complex alone displayed on the surface of insect cells was sufficient to elicit IFN-gamma secretion from these freshly isolated CD8(+) T cells in ELISpot assays. Binding of CD8 was absolutely required, but coexpression of costimulatory molecules resulted only in minimal increase in the number of spots. Tumor antigen-specific CTL clones also reacted in a strictly antigen-specific manner, but required CD54 for quantitative responses. The amount of IFN-gamma produced by the individual reactive T cells was evaluated as spot size, and was also influenced by the costimulatory molecules: CD54 increased also the response magnitude of cultured CTL lines, while CD80 enhanced cytokine release from freshly isolated CD8(+) T cells. Understanding the stimulatory requirements of functionally competent effector/memory T cells and their exact enumeration will be helpful for increasing the efficacy of vaccines.